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@ Thermoformabte, multilayer ABS films and equipment liners. 



(57) Multilayer films of ABS resin and amorphous poiyarnide resin are provided which are therrnoforrnable 
with the use of an adhesive layer comprising a blend of the amorphous polyamide resin and the ABS 
resin. The multilayer films exhibit gas barrier properties which allow for the use of these films in 
environments where blowing agents escape from foamed-in-place insulation. The multilayer films can 
be thermoformed to provide equipment liners such as refrig-erator liners, dishwasher liners, car interior 
panels, and appliance housings. 
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Background of the Invention 

The present invention relates to thermoformable, multilayer acrytonitrile-butadiene-styrene <ABS) resin 
films and equipment liners. More particularly, the present invention relates to thermoformable, multilayer ABS 
5 films and thermoformed equipment liners obtained therefrom which are used with foamed-in-place insulation. 

Acrytonitrile-butadiene-stvrene resins comprise three monomelic building blocks— acrytonitrile, buta- 
diene, and styrene— which allow for variation in properties such as chemical resistance, heat stability, impact 
resistance, and toughness, rigidity, and processing ease, depending on the percentages of the three major 
components therein and the additives used. In addition to providing useful properties to the finished products, 
10 ABS resins can be easily processed to finished parts such as by coextrusion, sheet extrusion, thermoforming, 
blow molding, profile extrusion, and injection molding. Because of "its versatility, ABS is used in a wide variety 
of applications, such as equipment liners, in that it provides strong, durable shielding in many environments. 
Typical equipment liners include automotive interior trim, business machine housings, refrigerator liners, dish- 
washer liners, and appliance housings. ABS is often the material of choice for its balance of strength, tough- 
is ness (impact resistance), appearance (gloss and color) , chemical resistance, processability, and price. For 
example, this balance of properties makes ABS extruded sheets the material of choice for thermoformed 
equipment liners such as the interior food compartments and door liners of refrigerators. Other major end uses 
of ABS thermoformed extruded sheet include dishwasher liners and interior and exterior parts for trucks, au- 
tos, boats, and mobile homes. 
20 ABS provides deep draw capability for thermoforming operations, strength and toughness for durability 

in assembly and use, high gloss, and chemical resistance to items such as food. Sheet extrusion grades of 
ABS are produced as low, medium, or high impact resms with various gloss levels ranging from high gloss to 
matte (low gloss). In many end uses, such as refrigerator liners, the ABS is exposed to foamed-in-place insu- 
lation during assembly. Foamed-in-place insulation typically generates a rush of blowing agent so as to foam 
25 the material (polyurethane). This rush of blowing agent passes through the conventional ABS layers, causing 
embrittlement and surface cracks. It is believed that the blowing agents utilized for the foamed-in-place insu- 
lation, particularly fluorohydrocarbons. degrade the ABS liner when they penetrate the liner, causing it to 
crack, despite the chemical resistance and impact resistance of ABS. Methods for improving the resistance 
of ABS resin to these blowing agents often result in the loss of some advantages of ABS resin. It is desirable 
30 to provide an equipment liner based on ABS resin which is more resistant to degradation caused by foamed- 
in-place insulation which maintains the advantages of ABS resins. 

Summary of the Invention 

35 It is, therefore, an object of the present invention to provide thermoformable films based on acrytonitri- 

lebutadiene-styrene resin which are resistant to degradation from the blowing agents used in foam-in-place 
insulation. 

It is an additional object of the present invention to provide an equipment liner resistant to f luorohydrocar- 
bon blowing agents from foamed-in-place insulation sufficient to maintain a Class A finish. 

40 Upon further study of the specification and appended claims, further objects and advantages of this in- 

vention will become apparent to those skilled in the art. 

These and other objects are achieved by a thermoformable multilayer film which comprises a layer of ABS 
resin, a layer of amorphous polyamrde resin, and an adhesive layer comprised of a blend of ABS resin and 
amorphous polyamide resin positioned therebetween. Thermoformed equipment liners obtained from this muJ- 

45 tilayer film are also provided. 

It has been found that the desirable properties of ABS films, such as finish, chemical resistance, and im- 
pact, resistance, are not lost while the amorphous polyamide layer reduces the exposure of the ABS resin to 
the blowing agents by slowing down the rate of transmission to the ABS component. Slowing the rate of trans- 
mission is adequate, since the exposure to the blowing agents from foamed-in-place insulation is short-lived. 

so These multilayer films are surprisingly thermoformable. It is often difficult to thermoform multilayered films 
into finished articles because the apparent melt viscosities of the various layers may differ significantly at 
the extrusion temperatures. In addition, the different layers are often incompatible and separate upon sub- 
sequent processing or in use. 

55 Detailed Description of the Preferred Embodiments 

A significant advantage provided by the ABS resin layer utilized in this invention is that it is very easy to 
process by thermoforming, even in large volumes. Most ABS resin grades provide deep draw capability in ther- 
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moforming operations. Furthermore, ABS resins are tough and durable once formed into a desired shape; so 
they are easily machined, bonded, fastened, decorated, or finished by techniques common in use. General 
purpose ABS grades which are commercially available are particularly suitable for use in the multilayer films 
of the present invention. Specialty grades, such as low gloss, high gloss, and UV-resistant grades, are aJso 
5 suitable. 

Acryionitrile-butadiene-styrene resins suitable for use in this invention comprise three rnonorneric building 
blocks, acrytonitrile, butadiene, and styrene, which can vary widely with respect to the percentage used. The 
proportion of these components can be tailored to desired needs such as chemical resistance, heat stability, 
impact resistance, toughness, rigidity, and processing needs. The relative proportion of these components 

10 will vary wfth respect to the desired end use. For example, butadiene provides impact resistance. In providing 
a refrigerator liner, a larger proportion of butadiene may be utilized to provide low temperature impact resis- 
tance. The styrene component may be high so as to enhance processing ease and reduce costs. ABS is not 
a random terpoiymer of acrylonitrile, butadiene, and styrene but a mixture of styrene-acrylonitrile copolymer 
grafted with butadiene. The butadiene provides a rubber phase which exists as discrete particles. The rubber 

15 phase can exist in sizes of from 0.1 um to several microns in diameter. The total rubber content typically ranges 
from 5-30%. 

The styrene-acrylonitrile polymer matrix usually contains from about 15-35 wt% acrylonitrile. Higher levels 
of acrylonitrile are desired to improve strength and resistance to heat and aggressive chemicals. The butadiene 
portion is typically reduced with increased acrylonitrile portions. 

20 The ABS resins used can contain conventional additives such as plasticizers and/or lubricants which are 

conventionally used to alter the chemical properties. Other conventional monomers may be added to the ABS 
resin polymer, as well. For example, methyl methacryiate may be used to adjust the refractive index so as to 
impart clarity. Other conventional additives may be added to achieve their additive effects such as flame re- 
tardancy, UV resistance, and anti-static properties. Reinforced grades can only be used where the reirrforce- 

25 ment does not interfere with subsequent thermoforming. 

The ABS resin utilized can be made by any of the three conventional manufacturing processes used com- 
mercially. These include emulsion polymerization, continuous mass polymerization, and suspension polymer- 
ization. Emulsion polymerization provides polymers with both high gloss and high impact resistance. Contin- 
uous mass polymerization provides narrow chain length distributions of polymer. Suspension polymerization 

30 provides a broad molecular weight distribution that is particularly suitable for thermoformed products. 

In an emulsion process, a polybutadtene substrate latex is prepared, generally in emulsion batch reactions, 
either as a homopolymer or as a copolymer, with up to 35% styrene or acrylonitrile. In the next step, styrene 
and acrylonitrile are grafted onto the pdybutadiene substrate using free radical initiators such as potassium 
persultate and chain transfer agents. Concurrent with the graft reaction is the formation of styrene-acrytoni- 

35 trile copolymer. Emulsion ABS resins are then recovered from latex by coagulation with organic acid solutions. 

In contrast to the emulsion process, the suspension process begins with a lightly crosslinked polybuta- 
diene rubber which is soluble in monomers. The polybutadiene must be coated and dried for use in this process. 
A pre-polymer is made following dissolution of styrene in the rubber and introduction of acrylonitrile to obtain 
20-30% conversion after reaction at 80-120°C for 6-8 hours. The polymer syrup is dispersed in water in a sus- 

40 pension reactor, chain transfer agents are added, and the reactor is heated to 1 QO-170°C. In bulk polymeriza- 
tion, a polymer syrup is obtained in a manner similar to suspension polymerization (30% conversion). The syr- 
up is then pumped into a special reactor where conversion is taken to 50-80%. 

Examples of suitable, commercially available ABS resins are those provided by General Electric Company 
under the trade designation CYCOLAC® resin, particularly the general purpose grades, the extrusion grades, 

45 and blow molding grades. 

The amorphous poly amide resin which is utilized in the present invention preferably exhibits a high glass 
transition temperature, a low gas transmission rate, and has an apparent melt viscosity suitable for co extrusion 
with ABS resin. The amorphous polyamides generally have no distinct melting point, and the heat of fusion is 
about 1 calorie per gram or less, as determined by the use of a differential scanning calorimeter (DSC). The 

50 amorphous polyamides of the present invention are obtained from the reaction products of: 

(a) an aliphatic diamine having the general formula H 2 N-R l -NH2, wherein R 1 is a straight or branched ali- 
phatic hydrocarbon having from 4-8 C atoms, and 

(b) a phthaiic acid composition selected from acids having the general formula 

55 
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COOH-% )> -COOH 



wherein R 2 is a substituent group selected from halogens and lower atkyls having from 1-3 C atoms, and 
m is from 0-4 inclusive. 

io As amorphous polyamides, these resins exhibit low levels of crystal linity. Crystallinity is not an absolute 

but a relative characteristic of a polymer. The degree of crystallinity varies from 0-100%, as determined by 
analytical techniques such as X-ray diffraction or differential scanning calorimetry (DSC). The X-ray diffrac- 
tion patterns of crystalline materials are well defined, whereas the diffraction patterns of amorphous materials 
are random. To determine the degree of crystallinity, patterns of a particular sample are compared to those 

15 of a standard having a known degree of crystallinity. A standard sample is also used in DSC analysis. For DSC 
analysis, a sample is heated and the temperature monitored. A crystallization transition and/or crystalline melt- 
ing transition in temperature is observed upon heating the crystalline material. A completely amorphous ma- 
terial will have no crystallization or crystalline melting transition, i.e., no definite melting point A highly crys- 
talline polymer will have a well-defined crystalline melting temperature. The degree of crystallinity of a sample 

20 is determined by comparing the area of its melting transition peak, i.e., the heat of fusion necessary to melt 
the sample, with the area of a sample having a known degree of crystallinity. The amorphous polyamides util- 
ized in this invention typically have a heat of fusion of less than 1 calorie per gram, as determined by DSC. 
The amorphous polyamide polymers may have a degree of crystallinity as high as 5% or more. High levels of 
crystallinity within the sample are obtained from molecular symmetry, hydrogen bonding, and a linearity within 

25 the polymers. Portions of a polymer exhibit these characteristics and provide islands of crystallinity. It is within 
the skill of a person knowledgeable in the art to avoid symmetry and linearity when producing polyamides sim- 
ply by utilizing a variety of monomers. Branched chain monomer segments can be used instead of those having 
linear segments, and hydrogen bonding can be avoided to some degree by utilizing aromatic groups. Side 
chain substitutions on the polymer backbone, such as the use of a methyl group to disrupt regularity in hy- 

30 drogen bonding, may be employed. Odd chain diamines, diacids, and meta-aromatic substitution may also pre- 
vent crystallization. Symmetry may also be disrupted through copolymerization by using more than one dia- 
mine, diacid, or monoamino monocarboxylic acid to disrupt regularity. In the case of copolymers, those mono- 
mers which normally are polymerized to produce crystalline homopolymers, such as Nylon 6, Nylon 6/6, Nylon 
11, Nylon 12; Nylon 6/3; Nylon 6/4; Nylon 6/10; or Nylon 6/12, may be copolymerized to produce random 

35 amorphous copolymers. 

Examples of amorphous polyamides contemplated to be useful in this invention include, but are not limited 
to, those having repeating units of the formula selected from the group consisting of 

-NH-R'-NH-CO-R^CO- 

and 

40 -NH-R 1 -CO-NH-R2-CO- 

wherein R 1 and R 2 are different divalent organic radicals selected from the group consisting of C 2 -is-alkylene 
radicals, C^ 18 -cycloalkylene radicals, and Ce^o-arylene radicals. Mixed alkylene-cydoalkylene or alkylenear- 
ylene-cycloalkylene radicals of C^o are also considered to be within the scope of the terms "cycloalkylene" 
and "arylene". 

These amorphous polyamides may be prepared by polymerization of diamines having the formula 

H H 

50 H-N-R -N-H 

with dicarbonyl compounds, such as dicarboxylic acids, esters, or chlorides of the formula 

55 o ' o 
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wherein X is chlorine, hydroxy, C^alkoxy, or C^^^ryloxy, and R 1 and R 2 are as defined above. 

Typically. equimoJar portions of the diamine and dicarboxylic acid are utilized. Slight departures from the 
equi molar proportions can be tolerated. Examples of suitable diamines include trimethylene diamine; tetra- 
methylene diamine; pentamethylene diamine; hexamethylene diamine; octamethylene diamine; isomeric tri- 

5 methyl-hexamethylene diamine; 2.2-bis(p-aminocyclohexyl)propane; bis{4-aminc>cydohexyi)methane; bis(4- 
amino-3-methy1cydohexyl)methane; bis(4-aminophenyl)methane; meta-phenylene diamine; para-phenylene 
diamine; me ta- xylene diamine, terexytene diamine; and the like. 

Suitable carboxylic acids/esters include sebacic acid, suberic acid, glutaric acid, pimelac acid, adipic acid, 
octadecanedoic acid, terephthalic acid, isophthaJic acid, and azelaic acid. 

10 Preferred combinations of acid and amine include terephthalic acid with tri methyl-hexamethylene dia- 

mine; isophthalic acid with trimethyl-hexamethylene diamine; adipic acid plus azelaic acid with 2,2-bis(p-arrri- 
nocydohexyi>propane; terephthalic acid with bis{4-aminocyclohexyi)methane; isophthalic acid with hexam- 
ethylene diamine and terephthalic acid: isophthaJic acid with hexamethylene diamine; and combinations there- 
of. 

*5 An alternative method for preparing the amorphous polyamides utilized in this invention is to polymerize 

two different monoamino-monocarbonyl compounds of each formula below: 

0 H 

1 , I 

20 X-C-R -N-H (III) 



X-C-R-N-H (IV; 

wherein X, R\ and R 2 are as defined above. Lactan structures for these monoamine-monocarboxylic acids 
30 may also be utilized, either alone or with the monoa mi nemono carboxylic acids. The lactam structures are ring 
structures formed by self-reaction of the amine and acid groups. Examples of these monoamine-monocar- 
boxytic acids and their lactams include aminocaproic acid, butyroJactam, pivaloiactam, caprolactam, capryl- 
lactam, enantholactam, undecanolactam, dodecanolactam, 3-aminobenzilic acid, and 4-aminobenzylic acid. 
Mixtures of the lactams with diamines and dicarboxylic acids (and their derivatives) will also produce amor- 
35 phous polyamides suitable fort his invention. Mixtures, random copolymers, or block copolymers of two or more 
of the amorphous polyamides are also within the scope of this invention, as are Wends of crystalline and amor- 
phous polyamides. 

Preferably, the phthalic acid is selected from isophthalic acid, terephthalic acid, and mixtures thereof. The 
term "phthalic acid" is meant to include reactive derivatives thereof such as phthaloyl halides, including ter- 

40 ephthaloyl chloride and isophthaloyl chloride. The polyamide resin can be obtained by reacting substantially 
equal amounts of the diamine and phthalic acid component The phthalic acid component preferably comprises 
from 0-35 wt% terephthalic acid and from 1 00-65 wt% isophthalic acid. Most preferably, t he rat io of isophthalic 
acid to terephthalic acid is 65:35. 

For the amorphous polyamides to be suitable as a layer in the multilayer film of the present invention, the 

45 amorphous polyamide resin should have an apparent melt viscosity somewhat similar to the apparent melt 
viscosity of the ABS resin at the extrusion temperature. Preferably, the amorphous polyamide resin has an 
apparent melt viscosity sufficiently high to permit coextrusion with the ABS resins, has a glass transition tem- 
perature of at least 105°C to permit shape retention during hot filling, and has a gas transmission rate (oxygen 
transmission rate) of at most 2.0 cc/mil per 100 square inches per day per atmosphere. 

50 Particular examples of amorphous polyamides suitable for use in this invention include, but are not ti mited 

to: 

PACP-9/6, which is a 50:50 mole ratio copolymer of 2,2'-bis(4-aminocyclohexyl)propane and a 60/40 wt% 
mixture of azelaic acid and adipic acid. A more detailed description of the preparation of this polymer is found 
in U.S. Patent No. 3,840,501 , which is incorporated herein by reference. 
55 Zyter® 330 and Selar PA, which are amorphous polyamides derived from hexamethylene diamine and mix- 

tures of terephthalic acid and isophthalic acid. These amorphous polyamides are available from E.I duPonL 

Grilamid® TR 55, which is an amorphous polyamide derived from isophthalic acid/bis{4-amino«3- 
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methylcyclohexyl)methane/lauryt lactam and is available from Emser Industries. 

Trogaro»d®T, which is derived from dimethyl terephthaJate and a mixture of 2,2,4- and 2,4,4-trimethyi- 
hexamethylene diamine and is available from Dynamit Nobel. 

The multilayer films and equipment liners of. the present invention incorporate an adhesive layer between 

5 the amorphous polyamide and the ABS resin to prevent separation following thermoforming. An importantfea- 
ture of the present invention is the use of a blend of amorphous polyamide and ABS resin as the adhesive 
layer. This blend can be obtained by mixing the two components with conventional equipment or, in the al- 
ternative, the blend may be provided by a regrind of scrap obtained during coextrusion or thermoforming of 
the film in producing products. Furthermore, the blend may be a combination of regrind and additional virgin 

w amorphous polyamide and/or ABS resin so as to obtain desired properties of the adhesive layer. The use of 
regrind blends of amorphous polyamide and ABS resin avoids waste of scrap during coextrusion and thermo- 
forming. The regrind layer also provides some gas barrier properties to aid the performance of the polyamide 
layer. The proportion of ABS resin to amorphous polyamide used in the adhesive layer can range from 2-20:1 
for ABSipolyamide and is more preferably within the range of 5-10:1 and typically about 9:1. The proportion 

15 of isophthalic acid to terephthalic acid within the amorphous polyamide is about 67:33 for these blends. 

The adhesive layer of ABS resin blended with amorphous polyamide resin may have a conventional conv 
patibilizer incorporated therein. The presence of the adhesive layers reduces the limitations on the draw, con- 
sistent with the use of different layers The compatibiJizer is used to compensate for differences in the glass 
transition temperature between the polyamide and the ABS resin. 

20 The three layers which form the films and equipment liners of the present invention can be coextruded 

into a single sheet utilizing conventional equipment An alternative is to extrude separate films of the amor- 
phous polyamide and ABS resin and then adhere the two sheets with the adhesive layer by conventional tech- 
niques. 

The multilayer films and equipment liners of the present invention can vary widely in thickness and in pro- 

25 portion of the amorphous polyamide. ABS resin, and Wend layer. The minimum thickness of the film is deter- 
mined by the strength, stiffness, rigidity, and integrity necessary in the finished article. Generally, the mini- 
mum thickness is about 10 mils and preferably about 20 mils. The maximum combined thickness of the layers 
forming the film and equipment liners is not critical but is governed by such secondary considerations as ap- 
pearance, cost, weight and the like. One illustration of the liners formed with the three-layer structure of the 

30 present invention may have a combined wall thickness of from about 20-70 mils. 

The minimum thickness of the amorphous nylon layers is such that the layer functions as an effective 
gas barrier, i.e., exhibits substantial gas barrier properties to the blowing agents used in foamed- in- place in- 
sulation. This thickness depends to a certain degree upon the particular polyamide resin utilized. Generally, 
however, this minimum thickness is about 0.5 mils and is preferably about 1 mil to allow for easy processing. 

35 The upper thickness range for the amorphous polyamide layer is not critical but is controlled by such secondary 
considerations as cost, appearance, fabrication, and product weight. As a non-limiting illustration, multilayer 
films and equipment liners of the present invention typically have an amorphous polyamide layer of from 1- 
10 mils and more typically 1-2 mils. 

The adhesive layer can be of minimal thickness, i.e., a thickness of 0.5 mils is adequate. The upper thick- 

40 ness of this range is not critical but is typically controlled by available regrind, ease of fabrication, cost, and 
other secondary considerations. As a non-limiting illustration, the multilayer films and equipment liners of the 
present invention typically incorporate an adhesive layer of from 1-20 mils, more typically from 1-2 mils. 

The minimum thickness of the ABS resin is determined by the end use of the film or equipment liner. As 
a non-limiting illustration, typical films and equipment liners utilize at least 2 mils of ABS resin and preferably 

45 about 5 mils. This minimum thickness is primarily determined by secondary considerations such as ease of 
fabrication. The cost of the ABS resin favors the use of this layer as the primary component of the films and 
equipment liners of the present invention. The upper thickness of this range for the ABS resin layers is not 
critical but is controlled by secondary factors such as weight of the finished product appearance, and ease 
of fabrication. Costs can become a factor where no advantage is obtained. In general, the ABS resin layer rang- 

50 es in thickness from about 1-50 mils and is typically from about 2-20 mils. 

The multilayer film of the present invention has gas barrier properties at least five times greater than a 
layer of ABS resin of equivalent thickness. The superior barrier properties reduce the transmission of gases 
therethrouqh such as the blowing agents of foamed-in-place insulation. Such multilayer films are resistant to 
surface defects caused by the transmission of blowing agents therethrough and allows these films to be used 

55 as an insulated equipment liner. 

The blowing agents which are utilized in foamed-in-place insulation are volatile liquids or gases which can 
be absorbed into the polymer composition and will vaporize at temperatures below the Tg of the resin matrix. 
Blowing agents of foamed-in-place insulation may include conventional hydrocarbon or fluorocarbon blowing 
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agents. Conventional hydrocarbon blowing agents include aliphatic hydrocarbons such as propane, butane, 
isobutane, n-pentane, isopentane, neopentane, pentene, cydopentane, hexane, heptane, octane, mixtures 
thereof, and the like. Conventional fluorocarbon blowing agents include trichtorofluoiomethane (Freon® 11), 
dichlorodifluoromethane (Freorr® 12), and difluorochloromethane (Formacell® S and Freon® 14). Other ha- 

5 logenated hydrocarbon blowing agents include methylene chloride, chloroform, carbon tetra-chloride, and 
HCFCs. such as dichlorotrifluoroethane (HCFC-123). chtorotetrafluoroethane (HCFC-124), tetrafluoro- 
ethane (HFC-134A), dichlorofluoroethane (HCFC-141B), chlorodifluoroethane (HCFC-142B), and difluoro- 
ethane (HFC-152A). The matrix of the foamed-in-place insulation can be any thermoplastic with a low Tg that 
combines with a blowing agent and is typically pofyurethane. 

w The multilayer films of the present invention can be thermoformed utilizing conventional equipment 

There are numerous types of equipment which provide for thermoforming by various techniques such as va- 
cuum forming, mechanical drawing, and the like. The multilayer films of this invention can be thermoformed 
to provide equipment liners such as refrigerator liners, dishwasher liners, and panels for automotive interiors. 
Without further elaboration, it is believed that one skilled in the art can, using the preceding description, 

15 utilize the present invention to its fullest extent The following preferred specific embodiments are, therefore, 
to be construed as merely illustrative and not limitative of the remainder of the disclosure in any way what- 
soever. 

The entire disclosure of all applications, patents, and publications, cited herein, are hereby incorporated 
by reference. 

20 



Claims 



1 . A thermoformable, multilayer film comprising a layer of acrylonitrile-butadiene-styrene (ABS) resin, a lay- 
25 er of amorphous polyamide resin, and an adhesive layer therebetween comprised of a blend of said amor- 

phous poly amide resin and said ABS resin which provides adhesion between the amorphous polyamide 
layer andthe ABS resin layer, wherein said multilayer film is thermoformable without separation or tearing 
of layers. 

30 2. A thermoformable, multilayer film as in claim 1, with gas barrier properties at least five times greater 
than a layer of ABS resin of equivalent thickness. 

3. A thermoformable, multilayer film as in claim 1 , resistant to surface defects caused by exposure to blow- 
ing agents from foamed-in-place insulation. 

35 

4. A thermoformable, multilayer film as in claim 3, which is thermoformed into a three-dimensional shape 
without separation of layers. 

5. A thermoformable, multilayer film as in claim 4, which is an equipment liner for use with foamed-in-place 
insulation. 

A thermoformable, multilayer film as in claim 4, which is an equipment liner for use with potyurethane 
foamed-in-place insulation having a blowing agent selected from the group consisting of dichlorotrifluoro- 
ethane, chlorotetrafluoroethane, tetrafluoroethane, dichlorofluoroethane, chlorodifluoroethane, di- 
fluoroethane, dichlorodifluoromethane, difluorochloroethane, and dichloro tetrafluoroethane. 

7. A thermoformable, multilayer film as in claim 1 , wherein the blend ratio of ABSzamorphous polyamide in 
the adhesive layer is 2-20:1 . 

8. A thermoformable, multilayer film as in daim 1 , wherein the blend ratio of ABS resin:amorphous polya- 
so rnrde resin in the adhesive layer is 5-10:1. 

9. A thermoformable, multilayer film as in claim 1 , wherein the layers are coextruded, and the ABS resin 
layer is 2-40 mils thick, the adhesive layer is 1-20 mils thick, and amorphous polyamide layer is 1-10 mils 
thick. 



40 



45 



55 



1 0. A thermoformable, multilayer film as in claim 1 , wherein the amorphous polyamide resin is derived from 
the reaction products of hexamet hylene diamine and a phthalic acid composition comprised of isophthalic 
acid and terephthalic acid. 
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11. A thermoformabie, multilayer film as in claim 1 , comprising more than one ABS resin layer. 

12. A thermoformable, multilayer film as in claim 1. comprising more than one amorphous polyamide layer 
and more than one adhesive layer 

5 

13. An equipment liner comprising a t her motor med. multilayer film as in claim 1 . 

14. An equipment liner as in claim 13, for use with foamed-in-place insulation. 

15. An equipment liner for use with foamed- in-pl ace insulation comprising a thermoformed multilayer film of 
10 an acryionitrile-butadiene-styrene (ABS) resin layer, an amorphous polyamide resin layer, and an adhe- 
sive layer therebetween comprised of a blend of said amorphous polyamide resin and said ABS resin 
which provides adhesion between the amorphous polyamide layer and the ABS resin layer. 



15 



16. An equipment liner as in claim 15, having a Class A gloss finish. 

17. An equipment liner as in claim 15, for use with foamed-in- place insulation. 



18. An equipment liner as in claim 17, having gas barrier properties for blowing agents of foamed-in-place 
insulation, wherein said blowing agent is selected from the group consisting of dichlorotrif luoroethane, 

20 chlorotetrafluoroethane, tetrafiuoroethane, dichlorofluoroethane, chlorodif luoroethane, dif luoroethane, 

dichlorodifluoromethane, difluorochloroethane, and dichlorotetraf luoroethane. 

19. An equipment liner as in claim 18, adapted for use as a refrigerator liner, dishwasher liner, automotive 
interior panel, or an appliance housing. 
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